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Admittance Control for Satellite Docking Ground
Testing System
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Heejin Woo', Youngjin Choi?, Daehee Won '

Abstract: The paper presents a hardware-in-the-loop (HIL) system designed for satellite movement
testing in the microgravity environment on the ground with two industrial robots. Especially, the paper
deals with the contact between satellites during rendezvous and docking simulations of satellites using
a robotic HILS system. For this purpose, the admittance control method plays a core role in preventing
damage to the satellite or robot from contact force between satellites. The coordinate frames are
transformed into the mass center of the satellite and the admittance control at the level of exponential
coordinates is adopted to actively use the properties of Lie groups related to tracking errors. These
methods effectively mitigate the risk of robot damage during inter-satellite contact and ensure efficient

tracking performance of satellite movements.
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[Fig. 1] KUKA kr250 12700 model and the satellite model given
as hexapod shape, where the end-effector frame of the Kuka
robot equipped with F/T sensor is denoted as {s} while the
satellite frame is denoted by {b}
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